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Claims 

[ci] l. An apparatus, comprising: 
a first disc member; 

a main body, in communication with said first disc mem- 
ber; and 

a second disc member; 

wherein said main body contains at least one environ- 
mental sensor. 
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MONITORING DEVICE FOR TRANSPORT 

PODS 

Abstract 

A device that fits inside a transport pod communicating with the 
slots of the transport pod so that the device can be inserted and 
removed from the transport pod. The transport pods are for sili- 
con wafers. The device has sensors that monitor the environment 
within the transport pod. Depending on the device"s size, silicon 
wafers may be able to accompany the device so that the device 
can monitor the precise environment the silicon wafers are ex- 
posed to while inside the transport pod. The device may also be 
placed in a transport pod and run through the manufacturing pro- 
cess as one transport pod in a series. The results on the environ- 
mental monitoring can be used for alarms and monitoring or data 
logging to improve the yield of the silicon wafers. 
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Description 



MONITORING DEVICE FOR TRANSPORT 

PODS 

Background of Invention 

[0001] The field of the invention relates to devices and methods 
for monitoring the environments products are exposed to 
during the manufacturing processes and specifically the 
environment a silicon wafer is exposed to in a transport 
pod. 

[0002] Because of the small size of semiconductors in the manu- 
facturing of semiconductors it is critical that particles and 
other contaminates not be permitted to contaminate the 
process. Particles as small as 0.1 urn can contaminate the 
process and cause defects on the silicon wafers. The first 
generation of semiconductor manufacturing facilities were 
built with the so-called open ballroom concept. Here an 
attempt to keep the entire facility free of particles and 
other contaminates was made. Each successive generation 
of manufacturing facility design has made the clean space 



where particles and other contaminates are eliminated 
smaller and smaller. The latest design of manufacturing 
facility has what are called minienvironments. These envi- 
ronments are just big enough to contain the tools that 
work on the silicon wafers. Silicon wafers are transported 
from tool to tool in transport pods that attach to the tools 
in a process that is analogous to two space ships docking. 
The transport pods are meant to provide the silicon 
wafers with a protective environment. The silicon wafers 
are either being processed by a tool, being loaded into or 
out of a tool, being transported, or being stored. The 
transport pods are sealed; however, such things as tem- 
perature and electromagnetic flux as well as particles can 
cause defects on the silicon wafers. 

[0003] y wo different types of transport pods are used. The first 
type is referred to as a SMIF (Standard Machine Interface 
Pod). These transport pods are designed for use on silicon 
wafers with diameters of 200mm and less. The second 
type of pod is referred to as FOUP (Front Opening Unified 
Pod). FOUP"s are for wafers of 300mm only. 

[0004] There are multiple reasons why a silicon wafer may fail to 
be manufactured properly. Among the reasons are con- 
taminates and poorly calibrated tools. Knowing the envi- 



ronment that a silicon wafer was exposed to during the 
manufacturing process provides information that can lead 
to greater yields by narrowing the possible reasons for 
failures or successes. Further, by monitoring the environ- 
ment a silicon wafer is exposed to during the manufactur- 
ing process, contaminates that may be harming the pro- 
cess can be identified before more wafers are contami- 
nated. 

[0005] There are methods for sampling the transport pods and 
the minienvironments; however, these are invasive proce- 
dures that require the pods" seal to be opened or the 
minienvironment to be compromised to allow access to 
the sampling system. 

[0006] Thus a need has been established for a device that can 

monitor the environment that wafers are exposed to 

throughout the manufacturing process without the need 

to penetrate the protective environment of the transport 

pod or the minienvironment. 
Summary of Invention 

[0007] The present invention is a device shaped like two silicon 
wafers joined with a cylinder. The present invention fits 
into a silicon wafer transport pod and thus replaces some 
of the positions for silicon wafers. The purpose of the de- 



vice is to monitor the environment that the silicon wafers 
are exposed to during the manufacturing process and to 
perform various functions. The device maintains a log of 
all the data from its sensors. The device has a number of 
non-contact means for communicating and controlling it. 
The location of the device can be communicated to it by 
an external means such as IR signals and this information 
included in the data log. 
[0008] The present invention includes lights that can communi- 
cate information, as transport pods are typically transpar- 
ent. If desired, the device can send an alarm warning of 
harmful contaminates. The device has its own power 
source, as there is not power available inside a transport 
pod. 

Brief Description of Drawings 

[0009] Figure 1 shows a wafer transport pod and the monitoring 
device 

[0010] Figure 2 shows the monitoring device 
Detailed Description 



[0011] Figure 1 shows a silicon wafer transfer pod (100) and the 
preferred embodiment for the monitoring device (10). The 
present invention is designed for monitoring the environ- 



ment inside the silicon wafer transfer pod (100). The sili- 
con wafer transport pod (100) is well known in the semi- 
conductor manufacturing industry and has two widely 
used forms called Front Opening Unified Pod (FOUP) and 
Standard Mechanical Interface Pod (SMIF). 
[0012] The transport pod (100) is designed to be sealed to pre- 
vent contamination to the wafers (not shown). The trans- 
port pod (100) is used to move the silicon wafers from 
tool (or processing station) to tool or for storing the 
wafers (not shown). The main design goal of the transport 
pod (100) is to prevent the wafers (not shown) from expe- 
riencing exposure to contamination. The transport pod 
(100) provides mainly protection from exposure to light 
and air for the silicon wafers. Other environmental factors 
can spoil silicon wafer manufacturing. These factors in- 
clude airflow, particles, temperature, relative humidity, 
airborne molecular contamination, and electromagnetic 
fields. Some of these factors such as the electromagnetic 
fields can penetrate the walls of the transport pod (100) 
and can be generated by what may appear to be harmless 
equipment. 

[0013] The present invention provides the user the ability to 
monitor the exact environment that a silicon wafer has 



been exposed to during the manufacturing process, while 
the silicon wafer is in the transport pod (100) or mini- 
environment. There are a variety of mini sensors that are 
in the field, but they are more expensive then conven- 
tional sensor systems. So the problem is how to get the 
conventional sensors inside a transport pod (100) without 
contaminating the transport pod (100) and with the ability 
to communicate with external data logging and process- 
ing equipment. 

[0014] The monitoring device (10) is designed to have a shape 
that will fit inside the transport pod (100) designed for 
silicon wafers. The monitoring device (10) has a top part 
(20) and a bottom part (30) of the same circular shape as 
a silicon wafer. Silicon wafers have two common sizes of 8 
and 12 inches. The top part (10) and the bottom part (30) 
are designed to fit within the transport pod"s slots (110) 
and provide support for the monitoring device (10). 

[0015] Between the top part (20) and the bottom part (30) there 
is cylinder (40) that holds the top part (20) and the bot- 
tom part (30) together and provides space for the equip- 
ment necessary for the monitoring device. In the preferred 
embodiment the structure that holds the top and bottom 
together is a cylinder (40); however, many different forms 



could be used, including just conventional rods of a con- 
ventional material. In the preferred embodiment, the 
monitoring device (10) fits inside the transport pod (100) 
taking only some of the places for the wafers (not shown). 
For example, if there were room for 25 wafers in a the 
transport pod (100), then the monitoring device (10) may 
only take 15 of the wafers" places. By only taking some of 
the places of the silicon wafers, the monitoring device (10) 
can then accompany silicon wafers throughout the manu- 
facturing processes. 

[0016] Alternatively, the transport pod (100) can be run through 
the manufacturing process without silicon wafers and 
provide information about the environment that the series 
of transport pods (100) are exposed to during the manu- 
facturing process. This could provide both important in- 
formation and could be used as an alarm means so that 
following transport pods (100) are not exposed to a 
harmful environmental factor. 

[0017] Figure 2 shows greater detail of the preferred embodi- 
ment of the present invention. The sample tube (40) 
draws in air to a conventional particle detector (80), where 
the air is sampled for particles and then sent out the air 
exhaust port (41). The air is put out near the transport 



pod exhaust port (102). The air is filtered by the particle 
detector in a conventional means to insure the sensor 
does not introduce any particles in the transport pod"s 
(100) environment. The particle detector (80) is connected 
to a control unit (90) by conventional means. In other em- 
bodiments the particle detector (80) could be another type 
of sensor or could be connected with conventional means 
in series with another type of sensor. 

[0018] The control unit (90) contains within it a local buffer (91) 
using conventional means such as semiconductor mem- 
ory. The local buffer (91) allows the monitoring device 
(10) to record environmental conditions over a period of 
time and to maintain any further information provided to 
the monitoring device (10) such as the location of the 
transport pod (100). 

[0019] There are conventional sensors (51, 52), which record 

such things as relative humidity, temperature, airflow, and 
electromagnetic fields. These conventional sensors (51, 
52) are connected to the control unit (90) by conventional 
means and report their reading to the control unit (90). 

[0020] There is a wireless link (70) for communication. The wire- 
less link (70) is connected to the control unit (90) by con- 
ventional means. The wireless link (70) allows the control 



unit (90) to communicate to the facility operators and 
equipment and allows facility operators and equipment to 
communicate to the control unit (90). Such things as 
alarms signals generated by the control unit (90) monitor- 
ing the results of a data reading from one of the conven- 
tional sensors (51, 52) or the particle detector (80) would 
be examples of the types of communication that occur. 
The facility equipment may communicate to the monitor- 
ing device (10) its current location within in the facility so 
that the monitoring device (10) can keep a data log of all 
the data reading along with the monitoring device"s (10) 
location. 

[0021] There are status lights (60), which can display the status 
of the monitoring device (10). Transport pods (100) are 
conventionally transparent so these lights would be visible 
from outside the transport pod (100). A warning light (60) 
can signal a warning if the wafers have been exposed to 
contaminants. The warning light (60) is connected to the 
control unit (90) by conventional electric means. The 
warning light (60) would get a signal to light up when the 
control unit (90) received a data reading from one of the 
sensors (51, 52, 80) and the data reading had been pre- 
programmed to be within a range that should cause a 



warning signal. All of this can be done with conventional 
means with the use of electronics in the control unit (90). 

[0022] a conventional battery (95) must be provided as the 

transport pod (100) provides no power. The power light 
(61) is a power indicator. The power light (61) is con- 
nected to the control unit (90) and the control unit (90) is 
connected to the battery (95). The logic to provide the fol- 
lowing functions for the power light (61) is conventionally 
implemented in the control unit (95). A steady power light 
(61) indicates nominal power, while a flashing power light 
(61) indicates the battery (95) is low. Flow light (62) indi- 
cates whether there is nominal flow through the exhaust 
port (41). The flow light (62) is connected to the control 
unit (90) and a conventional flow sensor (53) is connected 
to the control unit. The control unit (90) then by conven- 
tional means controls the flow light (62). 

[0023] Failure light (63) is connected to the control unit (90) by 
conventional means and the control unit (90) turns the 
failure light (63) on when there is a hardware problem that 
prevents the device from recording the environmental 
data. Recording light (64) is connected to the control unit 
(90) by conventional means and indicates that the device 
is monitoring and recording the environmental data. 



[0024] The monitoring device (10) contains non-contact means 
of communicating with and controlling the monitoring de- 
vice (10). The monitoring device (10) also may contain 
magnetic switches so that someone could communicate 
with the monitoring device (10) without opening the 
transport pod (100). The monitoring device (10) may also 
contain a IR system for high bandwidth down load of the 
data. The non-contact communication with the monitor- 
ing device (10) may provide a means of communicating to 
the monitoring device (10) its current location within the 
manufacturing process. This data could be critical in elim- 
inating the contaminates from within the facility. 

[0025] The monitoring device (10) may also act as an alarm so 

that immediate action can be taken before millions of dol- 
lars worth of silicon wafers are destroyed. For example 
conventional sensor (51) could be a relative humidity sen- 
sor and send a data reading to the control unit (90) that 
the control unit (90) interprets as critically high. The con- 
trol unit could then send a signal using the wireless com- 
municator (70). The facility equipment would then receive 
this signal and use it to notify facility personnel or to au- 
tomatically stop the equipment. 

[0026] Having illustrated the present invention, it should be un- 



derstood that various adjustments and versions might be 
implemented without venturing away from the essence of 
the present invention. The present invention is not limited 
to the embodiments described above, and should be in- 
terpreted as any and all embodiments within the scope of 
the following claims. 



